Abstract-Recently, a number of studies have pointed out that Electric Conductivity (EC) would be a very effective measure for monitoring the quality of ground water possibly polluted by sewage sludge or incineration ash leachate. However, few have explicitly determined the allowable limit of the EC value.
and into the surrounding land heedless of any established standards or regulations, before a law prohibiting this dumping was enforced. Nagasaki City Hall also buried 
B. NOAELiLOAEL and BMD
In an early literature, cancer risk was determined by fitting an appropriate dose-response model to bioassay data to estimate risks over the entire range of exposure. Then the dose of an exposure that will result in a pre-specified limit of risk is estimated using a linear extrapolation of risks at observed doses to the origin. This method was criticized because of a lack of validation and uncertainty in the extrapolation. Later, the NOAELi LOAEL (Non-Observed Adverse Effect Levell Lowest Observed Adverse Effect Level) approach came into practice. However, it was also criticized for not using all of the data and the standard value determined heavily depended on the sample size as well as
The most notable of the alternatives is the benchmark dose (BMD) suggested by Crump [2] . The BMD is defined as the lower 95% confidence bound on dose which results in some pre-specified level of risk. Various organizations and regulatory agencies in the US and abroad have considered adoption of its use [6] . The BMD approach is being considered in the international arena as part of the effort to develop a standard approach [3 , 7] . In general, BMD is determined by fitting a dose-response model to data observed in the range of higher doses, or higher risk doses, since it is difficult to observe responses in low doses. Murrell et al define a modified BMD for making comparison among various endpoints more meaningful [5] . On the other hand, [7] . When developing water quality standards, the latter approach seems appropriate for use with our data to show relationships between NOr N and EC, under pristine and uncontaminated environmental conditions, with regards to the standard value of 10 for NOr N as a pre-specified limit of risk. There is a strong linear relationship between EC and N03-N at site No. 1 (Fig. 2) . The variation in NOrN at site No. 1 is possibly due to fluctuations in the amount of rain or faIlen leaves caused by seasonal changes, unrelated to human activity. This demonstrates the relationship between NOrN and EC under undisturbed natural conditions. We analyzed these relationships to apply BMD to determine an alIowable EC limit of 12.4mS/m for monitoring groundwater possibly contaminated by sewage sludge and incinerated ash. Performing meta-analysis of BMD values independently calculated from data observed at some sites will be useful in determining a standard value widely and effectively applicable for groundwater conservation.
III. RESULTS

